ABSTRACT
INTRODUCTION
Drought in the arid and politically explosive region of Middle East has aggravated the economic problem across the region. Urban induced changes and burning fossil fuels have put significant effect on average increase in annual temperature of the region. Winter storms historically have delivered most of the annual rain to the already arid
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In both Egypt and Syria, which experienced two of the region's biggest explosions of popular unrest, social discontent from hard-pressed consumers and displaced populations was waiting to be ignited (Please refer to the footnote 2). temperature, if the current rates of pollution and industrialization persist. In order to avoid the lethal threshold level of temperature rise, the urban planners must have to initiate sustainable infrastructure planning, which can be helpful in curbing carbon emission intensity.
Suppose the economy is in developing stage i.e. in take-off stage of growth. Normally, economies in the take off stage often seem not to take into account several negative externalities arising out of the unsystematic urbanization and industrialization. Investing in the clean industry in the initial stage seems not to be a perfect option for these economies. Such economies continuously undertake the path of speedy economic growth by sacrificing their present and future sustainability. Today's global warming is the necessary by-product of such unevenness arising out of such unbalanced growth. If the region as a whole initiates such a strategy, then it could spell imminent environmental disaster to the economy in terms of natural disasters like heat dome, cyclones, incessant rainfall and drought. If the region already in dry land or in sub-tropical zone further necessitates their growth by fuelling such an unbalanced strategy, then it would add more woes to the existing problem. Such a case is long visible in Middle East oil rich economies. Heat dome is not a new phenomenon to this climatic zone but the recurrence of such at a regular interval could impact the economic lives, work place, and other activities to a significant extent. Urbanization, industrialization, oil drilling and other natural gas exploration have in fact been adding woes to the climate change in the region.
Change in climate change has a far reaching consequence upon the environment and agriculture. The temperature inversion and heat wave have also shattered the economies in terms of disrupting development, shutting down the work places and other physical activities and damaging the agriculture crops. Dell et al. (2009) in one of their analyses have shown that one degree change in temperature leads to an average reduction of 8.5% percapita of an economy. Till date, there exists no uniform theory in this context. Even a small variation in temperature exerts profound impact upon the economy. Dell et al. (2012) in another paper have revealed that poorer economies suffers maximum out of such climate change perspectives. Every 1 degree rise in temperature has resulted in terms of 1.3% decrease in GDP growth rate. However, rich countries never face any formidable challenges out of such extreme heat wave conditions (Xue, 2014) . 5 From this perspective, MENA region is increasingly hot owing to its arid conditions, where the rich economies like Qatar, Saudi Arabia and UAE may withstand such an increasing temperature in the region. But the poor economies like Syria and Yemen will suffer the most in terms of adopting and providing life supporting systems to their citizens. Local food crops are vulnerable to reduced rainfall. The drier it gets, the more sandstorms will force people indoors. These changes are in addition to the global effects of climate change: more severe weather, more war, and rising sea levels. 6 MENA region is facing growing challenges in forms of rural-urban migration and outward migration. Domestic intra city migration has already been reflecting the prospects of urbanization. Outward migration is implying the dangers of climate change and civil war.
The continuous heat wave catastrophe over the years in Middle East has raised possible concern regarding the human survivability in the region after certain years. The researchers and climate scientists have predicted that up to 500 million people from the region could possibly migrate to global north to escape from future heat wave in the region 7 (Atherton, 2016) . Lelieveld et al. (2015) years. However, oil production, pollution, rapid energy consumption and urbanization have aggravated this problem to a greater extent.
Costs of Rising Heat Waves
Increasing heat waves could potentially threaten the economy in terms of declining workers' productivity, rising heat stress, complaining of headaches, muscle cramps and other heat related illnesses. Australian economy has already been suffering more than $6 billion through absenteeism and loss of productivity. 8 Zander et al. (2015) have estimated the average and potential productivity loss out of future hot days across the globe and have found that rising heat wave could result in 11-27% loss in working productivity across Asia and Caribbean regions, while globally; it may go to 20% loss of productivity by 2050.
Here, our paper is structured as follows. In Section-1, we have discussed the problems, motivation of the study and possible cost involved in terms of heat waves of the region. In the subsequent section, we have developed a theoretical hypothesis, which can potentially explain the core of this paper. In section III, we have discussed review of literature related to this climate change context. In section IV, we have explained our empirical framework of this paper. Conclusion and policy suggestions are discussed in the section V.
HYPOTHESIS
Countries with increasing trading activities might face more climate change prospects in future.
Industrialization, urbanization induced development lead to more trading activities, thus contributing more to GHG emission. In long run, the climate change will hamper the trading activities thus reducing the labor productivity.
The aspect of inter-relation between climate change and trade is hardly being explored in economic literature.
Trade theory suggests that a marginal change in trade impacts emission levels trough scale effect, composition and technique effects. 9 Scale effect implies the higher level of economic activities as responsible behind production of goods in the economy. Composition effect refers to the type of goods produced in an economy. Looking at Middle East, the economies potentially produce more oil and natural gas causing more water and air pollution. Technique effect shows, whether the mode of production follows the clean energy production technique or not. Middle East being the oil rich economies, has invested very small share in clean energy till date. Looking at Middle East economies, it is increasingly perceived that the region promotes trade of goods from industries running on fossil fuel and coal. Even in electricity production, coal has been used as the dominant share of fossil fuel. The potential impact of urbanization, industrialization on heat wave and annual temperature studies have been studied to very less extent. Post 1990s have drawn greater attention, when many non-tropical and sub-tropical economies have experienced random changes in the day time temperature patterns and the consequent effects arising out of it. Potential 1995 Chicago heat wave has ripped apart Chicago and Illinois economies. Karl and Knight (1997) have studied the potential reasons behind the Chicago heat wave, out of which they have placed urbanization as the potential agents in causing such climate change. The existing literatures with respect to climate change till dates are moreover scientific and exploratory in nature, whereas the economic effects have been hardly studied elsewhere. Zhang et al. (2009) Though a lot of evidences have shown relation with respect to effect of heat wave with that of economic growth, the effect of heat wave with respect to other economic parameters have been studied hardly in economic literature. Hübler et al. (2008) have forecast the climate induced heat days for the period of 2071 to 2100 using a high resolution climate scenario. Based on the current heat wave, their result has predicted that by 2070, heat related stress could induce six fold increases in the public health costs and could rag the economy by 0.1%-0.5% GDP owing to the loss of productivity. The heat frequency and intensity rise overall but more in the south compared to the north part of Germany. Certain literatures have pointed out the negative impact of heat wave on the agricultural productivity of the affected region. However, Gornall et al. (2010) has disagreed with this by stating that it is still cumbersome to quantify the amount of loss arising from heat wave condition. Zander et al. (2015) have analyzed the occupational health hazard problem with respect to Australia during summer days their analysis has found that annual burden from heat wave is $6.2 billion across the Australian provinces due to the increasing absenteeism and loss of productivity, which amounts to 0.33%-0.47% of GDP.
© 2017 AESS Publications. All Rights Reserved. 10 Levels of humidity and dust storms have set to rise in future in the region. Rise in number of hot days is now treated to be one of the most extreme weather events after tropical storms and sea level rise. The region has already experienced severe depopulation trend due to the rising strife in civil war. By the mid of the century, the region will face the climate change refugee crisis in terms of immigration of the population to the west.
Challenges for Middle East

DATA AND EMPIRICAL FRAMEWORK
Here, we have developed two separate cases by employing both urbanization and average temperature as the explained variables under which we have examined the impact of heat wave effect in the region as a whole. For this, we have taken data over the period 1990 to 2012 for 23 years. In order to avoid the problem of spurious regression,
we have transformed all the data into the logarithmic format. Urbanization data are taken from the world development indicator database, which signify the annual addition in urban population across the economies. Trade openness data are being compiled by adding both export and import data and getting divided by GDP growth rate. Primary energy consumption and energy production in terms of oil are taken from the Energy Information database of USA government. Most important variables temperature and rainfall data are being compiled by the authors. Actually, these data are there in the monthly format. So we have averaged the data for each year for each economy in the region with similar logic applied for the rainfall data as well. Data with respect to rainfall and temperature are collected from world climate change knowledge database of World Bank.
The estimation model in this part does not control for any country specific effects and omits the lagged dependent variable of average temperature across the country I at time t. here, we have employed panel simple OLS to know the effect of average temperature upon concerned economics
The above equation takes average temperature as the explained variable. The concerned coefficients represent the values for their respective variables. Coefficient of average rainfall is negatively and statistically significant to the average temperature of the region.
10 Please refer to http://www.middleeasteye.net/columns/soaring-temperatures-make-much-middle-east-north-africa-unlivable-755427127.
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© 2017 AESS Publications. All Rights Reserved. It implies that the rainfall annually is reducing with the onset of more hot conditions. Every 1% rise in hot condition leads to 0.25% fall in average annual rainfall. Looking at the coefficient of GDP, we have found insignificant and positive association with the average temperature of the region. Urbanization coefficient is positively correlated with that of average temperature. But here, we have found positive relation to urbanization; still the empirical analysis has found hardly any positive increase in average temperature owing to the urbanization exclusively. It means to us that several other factors besides urbanization play major roles in influencing region's temperature rise. The regression results further indicate significant associations of energy consumption and oil production with that of temperature increase. Even our coefficients for trade openness and exchange rate never exhibit any formal significant association with temperature increase in the region.
In order to study the impact of urbanization w.r.t different economic parameters as taken by us, we have developed an empirical framework
Here URP represents the urban population growth annually in the region. All α coefficients are associated with their respective parameters. Here the I represent 14 economies of Middle Eastern economies with t from 1990 to 2013. Here γ t represents the year fixed effects to control for any time specific effects that shift the level of URP for all the economies. In our context, the substantial volatility in urbanization process and related unsystematization have led to certain impeding disasters in terms of affecting the annual temperature, average rainfall in the region. Looking at our empirical result, we have found that every 1% increase in temperature indicates the 2.8% rise in urbanization.
Urbanization along with the arid conditions has led to a steep rise in the average annual increase in temperature.
There exists an inverse and significant relation between average annual rainfall and urbanization rate in the region.
Industry induced urbanization; declining forest cover areas, pollution and aridity have contributed heavily towards the declining average annual rainfall in the region. The region's oil wealth has also induced urbanization and industrialization to certain extent. For every 1% rise in oil production, there exists 0.07% rise in urbanization.
Urbanization and investment cycle in Saudi Arabia, U.A.E, Qatar and Bahrain are associated with the oil wealth. Note: T statistics are reported in parentheses. *,** and *** represent 1%, 5% and 10% levels of significance respectively.
We estimate the above model by taking urbanization as the explained variable. In order to make our analysis more robust, we have even taken into account the exchange rate mechanism and trade openness. The above table presents OLS and fixed effect estimation results along with no controls and controls to see the effective change w.r.t
urbanization. In our model 1, we have seen a positive and significant association between urbanization and average temperature in the region. In model 2, we have also found positive and significant association between urbanization and temperature rise. However, GDP has seen a positive trend with rise in urbanization despite the element of unbalanced and unsystematization involved. In case of Model III, we have found positive association with that of lagged value of urbanization and average temperature. In subsequent model of fixed effect estimation without any country specific and time specific variation, we have found positive correlation between urbanization to those of GDP, primary energy consumption and energy production in terms of oil. Due to the rising energy consumption and oil production, the region's trading has also been performing well in many parameters. In Model V, we report the fixed effect estimation with the introduction of year specific effect. Considering such a condition, we have obtained positive relation between urbanization and average temperature rise. However, urbanization has led to the declining rainfall over the years in the region due to the loss of green cover and heavy industrialization. The time specific effect has also captured the positive relation between urbanization to those of GDP and trade openness in the region as a whole.
© 2017 AESS Publications. All Rights Reserved. *, ** and *** represent 1%, 5% and 10% levels of significance respectively. Average temperature is the explained variable, placed on the top side of the table.
Here in the above table, we have drawn results based on four empirical models. In first model, we have found inverse and significant association between average temperature and rainfall in the region. In 2 nd model, we have obtained a positive association between average temperature and urbanization in the entire region. Model III employs the country specific fixed effect criteria, under which, we have obtained inverse relation between GDP and average temperature in the region. Primary energy consumption has also led to the sharp rise in the temperature increase in the region. Industrialization in the region has put an upward pressure in terms of increasing fuel consumption. While controlling for time specific effect, we have obtained positive and significant association between urbanization and increasing average temperature. More surprisingly, we have obtained positive and significant association between exchange rate appreciation and rise in temperature in the region as a whole. Though very few literatures have focused on this issue in particular, still we predict that exchange rate appreciation in the region as a whole promotes more import. It solely implies the rising economic and trading activities in such a cash rich region indirectly implying more industrialization process. Such a scenario could fuel the global warming tension in the region in long run. analyzed the cases using both at lags 0 and 1 through the methods without and with trends. At lag 0 without trend, we have got significant cross-sectional dependency across the panel suggesting that the null hypothesis can be rejected.
Out of four statistics, three statistics reject the null hypothesis of no cross-section dependency. Similarly at lag 0 with trend cases, we are obtaining sufficient cross-section dependency aspect across panel framework. However, the opposite case occurs at lag 1 at both trend and without trend cases implying that no cross-section aspects are present there. In the next model of Westerlund test, we have incorporated four variables like GDP, average temperature, primary energy consumption and energy in terms of oil requirement with GDP being an explained variable. The empirical evidences at lags 0 in both cases of with and without trends imply that cross-sectional dependency is present in the model specification. This solely implies that rising GDP in any one of the economies may have profound impact in terms of increasing average temperature condition. Primary energy consumption across region coupled with oil production may have increased the region's GDP along with the heat wavelike condition. However, at lags 1 case, no such cross-sectional aspect is found from the empirical results. primary energy consumption and exchange rate. We have taken two different models to see how average temperature has impacted the entire region. The first model shows the negative and significant association between average temperature and rainfall in the region. But we never find any significant relation between urbanization and average temperature in the region. In case of time dummy, we have found that there exists positive and significant relation between primary energy consumption and average temperature. In case of 2 nd model, it can be seen that there exists an inverse and significant relation between average rainfall and temperature. Furthermore, the results from 2 nd model reveal that the long run positive relation between exchange rate and temperature is more significant in case of entire panel. Exchange rate appreciation is more positively associated with the average temperature increase in the region as a whole. Temperature rise i.e. heat dome effect has resulted in terms of profound decline in labor productivity, which has impacted there region's export in the long run. The results from 2 nd model reveal that there exists negative relation between primary energy consumption and average temperature.
CONCLUSION AND POLICY SUGGESTION
Recent scientific evidences have proved that present day urbanization in developing economies is highly unsustainable. Such unsustainability in growth path may lead to many natural extreme weather conditions in future.
Middle East economy has already been starting experiencing the impact of heat wave effect. Many policy analyses in developing region seem to have swayed by the lack of policy measures towards the anticipatory climate change impacts. Such monotonic lack of effectiveness could potentially trigger negative impacts in the long run by taking away the positive growth achieved in the previous years. In this paper, we have explored certain possible results over the period 1990 to 2012, which directly shows that the climatic vulnerability in the region is well visible. In a geographically proximity region, even the regional development in one economy could put negative impacts on the neighborhood economy, which has been shown in our 2 nd generation Westerlund test. Over the various empirical models, one interesting finding has confirmed that excessive dryness in the region has to a greater extent has declined the rainfall in the region by making the condition quite unlivable after certain years. We even find evidence from our empirical discussion that GDP change, urbanization rate, swelling energy demand and exchange rate appreciation have directly implied the positive correlation with that of average temperature increase.
The main policy implication of this paper is that the region being the oil rich economy should start investing more in clean energy sector. Wind energy and solar energy sectors are remained untapped over the years in the region, which may fuel more growth in future. Rather tan abandoning the traditional fuel consumption, the region must slowly shift towards the biofuel production pattern, and effective alternative for fuel and natural gas. Further, effective climatic agreement and co-ordination must be initiated across these 14 economies of Middle East to control and regulate the excessive oil exploration and industrialization process. For the poor economies in the region, the rich economies should step forward in terms of making effective start up in clean energy investment, in this paper; we find ample evidence of linear and non-linear relation among various economic growth parameters and temperature change.
Still the future research in this approach could potentially develop various strategies to address such problem occurring in the developing regions across the globe.
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